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CONVERSION FACTORS

For those readers interested in using the International System of Units
(SI), the following table may be used to convert inch-pound units of measure-
ment used in this report to SI units:

Multiply By To obtain
square mile (miz) 2.590 square kilometer
cubic foot per second (ft3/s) 0.02832 cubic meter per second
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USE AND AVAILABILITY OF CONTINUOUS

STREAMFLOW RECORDS IN WYOMING

By Joel R. Schuetz

ABSTRACT

This report documents a survey that identifies local, State,
and Federal uses of data from 139 continuous-record, surface-water
stations presently (1984) operated by the Wyoming District of the
U.S. Geological Survey; identifies sources of funding pertaining
to collection of streamflow data; and presents frequency of data
availability. Uses of data from the 139 stations are categorized
into seven classes: Regional Hydrology, Hydrologic Systems, Legal
Obligations, Planning and Design, Project Operation, Hydrologic
Forecasts, and Water-Quality Monitoring. Sufficient use of sur-
face-water data collected from the stations justifies the contin-
ued operation of all stations.

INTRODUCTION

The U.S. Geological Survey is the principal Federal agency collecting
surface-water data in the Nation. The collection of these data is a major
activity of the Water Resources Division of the Geological Survey. The data
are collected in cooperation with State and local governments and other
Federal agencies. The Geological Survey is presently (1984) operating
approximately 8,000 continuous-record gaging stations throughout the Nation.
Some of these records date back to the turn of the century.

Any activity of long standing, such as the collection of surface-water
data, should be re-examined at intervals, if not continually, because of
changes in objectives, technology, or external constraints. The last sys-
tematic nationwide evaluation of the streamflow information program was com-
pleted in 1970 and is documented by Benson and Carter (1973). The Wyoming
contribution to that evaluation was done by Wahl (1970). In 1983 the Geologi-
cal Survey undertook another nationwide analysis of the streamflow-gaging
program. The analysis is to be completed over a 5-year period; 20 percent of
the program is to be analyzed each year. The objective of the nationwide
analysis is to define and document the most cost-effective means of furnishing
streamflow information.

The purpose of this report is to define and document the current stream-
flow-gaging program in Wyoming and deals with the first part of the nationwide
analysis which is data use and availability. The second and third parts of
the analysis will be published in a subsequent report(s). This report is



patterned after a pilot study for the State of Maine (Fontaine and others,
1984). Much of the material describing the general methodology is taken from
the report by Fontaine and others (1984) and from a similar report for the
State of Nebraska (Engel and others, 1984).

The second part of the analysis will be to identify less costly
alternate methods of furnishing the needed information; among these are
flow-routing models and statistical methods. The streamflow-gaging activity
is no 1longer considered a network of observation points, but rather an
integrated information system in which data are provided both by observation
and synthesis.

The final part of the analysis will involve the use of Kalman-filtering
and mathematical-programming techniques to define strategies for the operation
of the necessary stations that minimize the uncertainty in the streamflow
records for specific operating budgets. Kalman-filtering techniques are used
to compute uncertainty functions (relating the standard errors of computation
or estimation of streamflow records to the frequencies of wvisits to the
streamflow gages) for individual stations. A steepest-descent optimization
program uses these uncertainty functions, information on practical routes
between streamflow-gaging stations, the various costs associated with
streamflow gaging, and the total operating budget to identify the visit
frequency for each station so that total uncertainty in the overall network is
minimized.

In this report, for every continuous-record gaging station, the analysis
identifies methods of furnishing the needed information; among these are
flow-routing models and statistical methods. The streamflow-gaging activity
is no longer considered a network of observation points, but rather an
integrated information system in which data are provided both by observation
and synthesis.

History of Streamflow Gaging in Wyoming

The streamflow-gaging program in Wyoming has evolved through the years as
Federal, State, and local needs for surface-water data have increased. The
following history of streamflow-gaging in Wyoming was obtained from a report
by Green (1983, p. 2-4).

On March 3, 1879, President Rutherford B. Hayes signed a bill establish-
ing the U.S. Geological Survey. The Sundry Civil Appropriation Act of 1888
established an Irrigation Survey as a part of the Geological Survey. The
Water Resources Divison, of which the Wyoming District is a part, has its
roots in the Irrigation Survey of 1888-90.

There was no Wyoming District in 1888 when the Washington, D.C. office
of the Geological Survey paid the installation costs for the first gaging
station that was installed and operated by the Territorial Engineer on the
Laramie River at Woods Landing near the Wyoming-Colorado state line. Between
1895 and 1901 the Geological Survey paid operating expenses for additional
stations operated by the State Engineer. For the next 6 years there was no
cooperative work with the State, but 11 stations were operated with Geological
Survey and Reclamation Service funds. By 1912 the Geological Survey network



consisted of 50 stations, including 21 operated in cooperation with the State
Engineer. Between 1912 and 1915 there was no cooperation with the State
Engineer. In 1915 the cooperative program with the State Engineer was
resumed, and 50 gaging stations were established or re-established. Coopera-
tion with the State Engineer has continued without further interruption.

Early Federal cooperators included the Indian Service (1908) and the
Forest Service (1910). 1In 1938 the U.S. Bureau of Reclamation established 23
streamflow stations in the Green River basin using U.S. Geological Survey
plans. The Bureau also did field work at Geological Survey stations in the
area, and the Geological Survey computed and published the records for all
stations. During the period 1945-50, many streamflow stations were estab-
lished under the Interior Department's Missouri River Basin program; by 1966
204 stations were in operation. A flood-investigations program, started in
1959 in cooperation with the Wyoming Highway Department, has continued to the
present. As a result of the recommendations by Wahl (1970), a number of
stations were discontinued in 1971.

In 1974 the streamflow-gaging program increased significantly in response
to the development of coal and other energy resources in Wyoming. However, in
1981 and 1982 Federal funds allocated for studying energy-related problems
were decreased, and the streamflow-gaging program was again reduced. The num-
ber of continuous-record gages operated within the State of Wyoming since the
streamflow~-gaging program began is given in figure 1.

Current Wyoming Streamflow-Gaging Program

Water-resource appraisal of the State's surface-water supply has
necessitated the development of the streamflow-gaging networks; locations
of streamflow-gaging stations operated by the Wyoming District are shown in
figure 2. Data from certain streamflow-gaging stations located in Wyoming
(fig. 2) but operated by other Geological Survey Districts~--Montana, South
Dakota, Nebraska, Colorado, Utah, and Idaho~--are not included in this report.

Although Wyoming as a whole has an abundant surface-water supply of good
quality, the distribution of this supply is not uniform; some areas have an
abundant supply while other areas have meager supplies. The uneven areal and
temporal distribution of surface water is a constraint on agricultural and in-
industrial development and results in competition for the available supply
(U.S. Geological Survey, 1984, p. 236-238). This uneven distribution and
increasing demand for water supply has led to the construction of numerous
reservoirs--both large and small--throughout the State. In order to define
the altered system, many gaging stations are operated to monitor streamflows
affected by these reservoirs. Although many streams in the State are affected
to some degree by diversions for irrigation, some are affected so little that
they can be considered natural-flow streams.

The operation of the gaging-station network is shared by the Geological
Survey and Wyoming State Engineer personnel as part of the cooperative pro-
gram. Review and quality-control responsibilities belong to the Geological
Survey. Data from continuous-record streamflow~gaging stations operated by
by the State Engineer's office as part of its own management program are not
included in this analysis.
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Selected hydrologic data, including drainage area, period of record, and
mean annual flow for the 139 stations, are given in table 1. The number and
name designated by the Geological Survey for each station also is listed in
table 1.

USES, FUNDING, AND AVAILABILITY OF
CONTINUOUS STREAMFLOW DATA

The relevance of a streamflow station is defined by the uses made of the
data produced from the station. The uses of the data from each station in the
Wyoming program were identified by a survey of known data users. The survey
documented the importance of each station and identified those stations that
may be considered for discontinuation.

Data uses identified by the Geological Survey were categorized into nine
classes, seven of which apply to stations in Wyoming. The classes are defined
in the following section. The sources of funding for each station and the
frequency of distribution at which data is provided to users are defined in a
subsequent section.

Data-Use Categories

The following definitions were used in categorizing each known use of
streamflow data for each continuous-record streamflow station.

Regional Hydrology

For data to be useful in defining regional hydrology, a streamflow
station must be largely unaffected by manmade storage or diversion. In this
category of use, the effects of man on streamflow are not necessarily small,
but the effects are limited to those caused primarily by land-use and climate
changes. Large amounts of manmade storage may exist in the basin, providing
that the outflow is uncontrolled. Stations categorized under regional
hydrology are useful in developing regionally transferable information about
the relationship between basin characteristics and streamflow.

Eighty-two stations in the Wyoming network are classified in the regional
hydrology data-use category. Three of the stations are special cases; one is
designated a hydrologic bench-mark station, and two are index stations.
Hydrologic bench-mark stations are part of a National network of 57 stations
operated on watersheds that are relatively free from manmade alteration; the
intent of the network is to define long-term trends. Index stations provide
streamflow data used for a National monthly summary of water conditions.

Hydrologic Systems

Stations that can be used for accounting; that is, to define current hy-
drologic conditions and the sources, sinks, and fluxes of water through hydro-
logic systems including regulated systems, are designated as hydrologic-sys-
tems stations. Stations that are useful for defining the interaction of
ground water with surface water, and stations which measure diversions and re-
turn flows are included in this category.
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Hydrologic bench-mark and index stations are included in the hydrologic
systems category as well as in the regional hydrology category because they
are used for accounting of long-term and current hydrologic conditions. Also
included in this category are stations used for the accounting of Bureau of
Reclamation project areas and of flood-control projects of the U.S. Army Corps
of Engineers. Many stations in this category are used by the State Engineer
for administration of water rights throughout the State. Other stations are
used by various State and Federal agencies for accounting purposes and are
included in this category.

Legal Obligations

Some stations provide records of flows for the verification or enforce-
ment of existing treaties, compacts, and decrees. This category includes
those stations that the Geological Survey is required to operate in order to
satisfy a legal responsibility. The Colorado River Compact designates the
Geological Survey to operate gaging stations needed for the equitable distri-
bution of water among the States included in the Colorado River basin. Five
streamflow stations are operated for this purpose.

Planning and Design

Streamflow-gaging stations in this category of data use are used for the
planning and design of a specific project (for example, a dam, levee, flood-
wall, water-supply diversion, hydropower plant, or waste-treatment facility)
or group of structures. The planning and design category is limited to those
stations that were instituted for such purposes and where this purpose is
still valid.

There are 64 stations identified with this category of use. Sixty-three
stations are being used by the Wyoming Water Development Commission for
planning and feasibility studies. Many of these stations are multiple-use
stations and were already in existence when the Water Development Commission
started the studies. One station is being operated for Uinta County for a
flood-control project.

Project Operation

Streamflow-gaging stations in this category are used, on an ongoing
basis, to assist water managers in making operational decisions regarding
reservoir releases, hydropower operations, or diversions. The project opera-
tion use generally implies that the data are routinely available to the opera-
tors on a rapid-reporting basis. For projects on large streams, data may be
needed only every few days.

Many stations included in this category are those operated for: the State
Engineer for water rights administration as explained under '"Hydrologic
Systems," the Bureau of Reclamation in project areas, the Corps of Engineers
and the Bureau of Reclamation in reservoir operations, agencies with hydro-
power facilities, et cetera.
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Hydrologic Forecasts

Streamflow-gaging stations in this category are operated to provide
information for hydrologic forecasting. These might be flood forecasts for a
specific river reach, or periodic (daily, weekly, monthly, or seasonal) flow-
volume forecasts for a specific site or region. The hydrologic forecast use
generally implies that the data are routinely available to the forecasters on
a rapid-reporting basis. Data may be needed on large streams every few days.

Stations in the Wyoming program included in this category are stations
that have been designated for use by the U.S. Soil Conservation Service and
the National Weather Service in preparing streamflow forecasts during the
snowmelt. In addition to these agencies, other State and Federal agencies may
use the information from the stations during flooding events. Thirty-eight
stations are in this category. Eight of these stations have direct access
through telemetry equipment.

Water-Quality Monitoring

Streamflow-gaging stations, where regular water-quality or sediment-
transport monitoring is being conducted and where the availability of stream-
flow data contributes to the utility or is essential to the interpretation of
the water-quality or sediment data, are designated as water-quality-monitoring
sites. Stations operated as part of the National Stream-Quality Accounting
Network (NASQAN) are included in this category. NASQAN stations are operated
to define both areal variability and trends in stream quality.

One such station in the program is a designated bench-mark station and
three are NASQAN stations. Water-quality samples from bench-mark stations are
used to indicate water-quality characteristics of streams that have been and
probably will continue to be relatively free from manmade influence. Stations
where water-quality sampling is being done in conjunction with the monitoring
network of the Wyoming Department of Environmental Quality are also in this
category.

Research
Gaging stations in this category are operated for a particular research
or water-investigation study. At this time (1984), Wyoming does not have any
gaging stations being operated for research.
Other
This category is for stations that do not fit any of the preceding

categories. All stations operated by the Wyoming District were classified in
previous categories.
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Funding
The four funding sources for the streamflow-data program are as follows:

1. Federal program.--Funds are directly allocated to the Geological Survey.

2. Other Federal Agency (OFA) program.--Funds are transferred to the Geo-
logical Survey by other Federal agencies.

3. Federal-State cooperative program.--Funds come jointly from Geological
Survey cooperative-designated funding and from a State, county, or local
governmental cooperating agency. Cooperating agency funds may be in the
form of direct services or cash.

4. Other non-Federal.--Funds are provided entirely by a non-Federal agency
and are not matched by Geological Survey cooperative funds. There
were no stations in this category for Wyoming.

The identified sources of funding in the four categories pertain only to
the collection of streamflow data. Sources of funding for other activities,
particularly the collection of water-quality samples at the streamflow
station, may not be the same as those identified herein.

Frequency of Data Availability

Frequency of data availability refers to the times at which the stream-
flow data may be furnished to the users. In this category, three distinct
possibilities exist. Data can be furnished by direct-access telemetry
equipment for immediate use (includes both telephone-accessed equipment and
satellite data-collection platforms), by periodic release of provisional
data, or in publication format through the Wyoming annual data report pub-
lished by the Geological Survey (Druse and others, 1984). In the current
Wyoming program, data for all 139 stations are made available through the
annual report, data for 11 stations are available on a real-time basis, and
data for many stations are released on a provisional basis.

Data-Use Presentation

The principal data uses for each data-use category, the source of fund-
ing, and the availability of the data are listed for each continuous-record
streamflow-gaging station in table 2. Footnotes are used to identify the
particular data use and agency using the data, and, the sources of funding
for the station.

18



SITejJy uelpu] Jo nedang S ()

~
~

2an3Tno1a8y jo juswiiedsq SulwodM - 2an3Tnotade ZuiwohM Jo SIIpniI§ 97
sx99uiuy jo sdiojy Away ‘g'n QT
s19autdug yo sd1o) Away "S- - SMOTF I9aTI 3urisedaroy pue s333foad [oajuod pooly 3uiBeuey 41
uoTlewe]d9y Jo neding ‘Sl €]
I9aut3uy 231e35 3utwody - Zuljunodse pue uollelisTurlwpe SIY3TI I93eM T
uoilewed9Yy JOo meaang "S'[ - SwIIsAs d1807JoapAy Jururiasp pue s323foad wotrireldixar Juileuey 1]
Laaang Ted1307099 g 03 UOTIBIOT® 3IV3AI QT
S1TeJJy uUeIpu] JO nelaang - SI2IN0OSII UOTIIEAIISIY ueipu] Juideuey 4
Isautduyg 93re3s SutwolM @
A317end Tejuswuoxtauy Jo uswiiedsqg ZutwohM - sI1pnis K3rjenb aajem ¢
921AI3S uoIBAIISUO) 10§ - uworjeaado 3d3foad pue 3urisedsiol molj 9
92TAIIG I9YIeIM JeUOTIIEN - 3uTISEI910J MOTJ pue poold ¢
uotTssTumo) juswdo]aaag 193eM SutwohM - s3d3foad 193em Jo satpmis AIITIqISedy ¥
93TAI2§ 3S3x0J '§°Q) - puel 3Isai1o0j Teuoljey Suileuel ¢
x99ut3uy 33835 JutwodM - swalsAs d1307oapAy Jururysq T
spua13 3uruiyap pue 33pafmouy d1F0J0IpAYy [eiaual Juipraoid [
a‘v 8 9‘s Y 91'Z'1 000€€290
¥ Lt 9 9161 0001€290
V Lt 916 I | 0s€82290
a‘v St L y1'9'g y1'9 Y (A8 00082290
v €1 AR Y zretre 00552290
v €1 [ARR A AL Y [ARE S R 00052290
v 01 A Vi rt‘e‘e I 00092290
v 01 6 1 00422290
v 01 Vi 6°¢ I 00502290
d‘v 8 L 9‘g Y €c T | 00$81290
fat11qe | & @ R8s | S S 8| & g & o< ° e | && <& g% | °qunu
-TteAy | o' & ®9 @ > o0 | & | ® £ B -y 5. e B o o5 g€ | womeas
IaBlal H MO~ b~ [a A ~ o [ngiia n o @ m B o o o c o
~ s 58~ 3 5~ a ) Y e - - a5 55
o ! 00 = [ e o (] e '] o
= [ [ =Y 0 =] o e <
' < o e n © =} n
m 3 (o4 =] 2}
by < =
urpuny jo Sa22IN0§ sasq
:A1171qRTTRAY

[A13uswe19] S$53208-10911p Aq paystuany ‘L ‘ejep Teuorstaoxd Jo aseayax arporaad ‘g fqxodox ejep paysiyqnd Arlenuue ‘y

‘£317ed1oTUunu e pue A3junod e sIpnoul ‘aarieradood Ijelg-Jeaapaj fAduade Texaspag Idyle ‘yio :Bulpung $330uUl00F 03 I3I21 sIdqUNN]

A3TTIqeTIeae elep pue ‘JuIpunj UOTIEIS JO S20IN0OS ‘ISN ele(--°"7 21qe]

19



£317EN) TeluduuoxtAuy Jo juawiiedaq SutwolM
juswaSeury pueT JO neding "§°[] - IUSWUA3A0Y Teaapaj Aq paumo spue] SutSeuey gl
jaomiau Jurjunodde Ajrrenb-wesaxals feuoriey QI
Sitejjy ueipu] jo meaang ‘S /LI
2an3Tno1a8y yo jusuwilxedag Burtwohy - 9an3Tnorafe Jutwohy Jo sITpnig 97
sxgautduy jo sdio)y Away ‘§'n ST
sagaut8uy jyo sdio)y Away -G - SMOTF IaaT11 Burisedaro] pue s31d3load 7oijuod poory Butleuey 4T
uoTjeweTddy Jo neaang 'S €1
19autduyg ajelg SurtwolM - Zurjunodde pue uoTjeIISTUIWPER SIYSTI I33eM T
uoIjeWR[I3Y JO neaing -§°[ - SwaIsAs d1807oapAy Sututrjap pue s3103foad woryedrtaxt Surleuey 1T
SITeJJy UeIpU] JO neaing - SaDINOSIT UOTIeAIIS3Y uerpul Surleuey ¢
199ut8uy 9je3s Sulwoly §
A317end) Tejuswuoitauy jyo juawliedsq SutwoAM - sarpnis AjrTenb iajey ¢
9JTAI3G UOTIIRAIISUO) [T0§ - uotleixddo 3109foad pue Surysedaroy molg ¢
92TAIIS I3YIedM JeuoIieN - 8urlsedaro] Mo[J pue poolj G
votssTumo) judwdoTaaag 191ey Sutwoly - s3d03lfoad 193em Jo sarpnis AJITIqISES] 4
19aut8uy 93e3§ SuTwoAM - swa3lsAs or18oToapAy Sutuieq g
spuaxl Suturjyep pue aFpaimouy d13070apAYy Tealduad Buipracag |
d‘v 8 9‘g 61°C T | 0000£290
v 0z 61°91°L 6191 T | 00589290
\J 8 91‘c T | 0029290
v €1 It [ARR4! i 4SRNt 00709290
v €1 it rARRE (AR A T | 00009290
91zt
a‘v €1 8L 1L y19‘G LARRARR ! Y ‘et 00065290
\4 St L Y1 Y 9rri‘e‘t 0055€290
\ L1 L Y 9r‘6°1 006€€790
A31T71qR o o0 o ] o = 3 = T ] o ro o w = ] JIaqunu
-treay | A F 3gd | & 3a |l | @ S o Sa ® 3 5& | Zo s S | uvoties
™ M QT M @ M [ I . [1 Bl . e 3 o [allin] [ Bl
la2la} [ BRI =} (s Bla [a] o [aglia 0 o o M wn 2 0 [1 ] ] o 0
[ [ = [ Y = o | o "N [~ [ 3 = -8
- 8 8 - o = 0 =] n o [ealkad =3 t ©w o o o
o o ] = HeE o0 ) 00 - 0 09
=] ) = = 1R w =] o N e}
| < [ Q - 0 ot =] (o]
Y 3 - =] 7
o (54 (=%
m <
uipunjy jo sadinog sas()

panuriuo)--A1I[Iqe[IeAe elep pue ‘JuIpuny uOIIe]S JO S3JInoS ‘Ism ele(--"7 2[qeL

20



93TAIIS Naeg TeuolieN g2
90TAI3G Yied [euolleyN - syied Teuoliey SutSeuey 12
£A11end feauswuoitAauy jo Judwiiedag SutwohM 27
9an3Tnotaldy jo juswiaedaq Surwohy - IinaTnorale ZutwosM Jo sI3TpmiIg 91
sxg9ut8uy jo sdio) Away 'S°Qy - smoTJ¥ 19a1x 8utasedaioj pue s3dafoad [oxjuod poory Surdeuey 4T
199ut8uyg 93e3S SutwolM - Surjunolde pue uvoIIeAISTUTIWPE SIYSTI I93eM I
uoTIewWRIdIY JO neaang ‘g - SwIISAS d1807oapAy Sururyap pue sidaload uvorie8taar Suileuey 11

Asaang 1eo1807099 °S°Q 03 UOTIBIOT[E 3I231TQ OL
139ut8uy 23835 Sutwoly §
£311end) IeIUSWUOITAUY FOo uawiredaq SulwodM - saTpnis A3riendb aajem
92TAIJS UOTIBAIISUO) [I0§ - uotijeaaddo 3039(oad pue Jurasesazoy moll 9
IDTAIIG I9YIeIM JrRUOTIIEBN - 3uUTISEI910J MOTF pue pooli G
uotssIuwwo) Jusawdoiaaaq I91eM SutwohM - s323load 193e4 Jo sIIpnas AJITIqISEa] ¥
92TAIIS 353103 °S°[] - puel 3Isaxoj TeuotlieyN SurSeuey ¢
139ut8uyg 91e3g JurtwohM - swa3sAs d1BoyoapAy Sutuiyaq
spuaxl Suturiap pue IZpafmouy Jt3oToapAy Jeaauad Zurpraoag I
v ot I ‘e 00%718790
a‘v 8 A It‘g 4 R RNAR 00018290
a‘v 01 9°¢ €C I 00£08290
A/ 0t |4 2 19 Te‘e 1 00008290
v (A4 1z'e 1 05862290
a‘i'v 01 148 LASRA Y 9T11‘e‘1 0056.290
a‘yv 8 9‘¢ At Y 4% 1 0058290
v 8 9 Y 4 I 00€£8£290
a‘'v 8 L y19°g ¥zt Y A" 00592290
\/ 8 L9 Y [ARE T | 0005290
v 07 L I 00€%4790
£3111qe ™o < 0 o o = o] e 3 = rh oy a rg o w o i Jaqunu
-1teay Wm. 3 m 2 N 32 22 a m & m,m. ® 3 25 m..ow M.M. ,M.ow uorjels
n o oS m 0 M o o H o " ot e ) on "o ’
N R 0 o ks [ ® R no o o o B 0 m o oo
Y 0N oW ~ o o = [ ] o N [~ [ 8 = T
-0 83 & = o 8 = 2] sl =] [Z=) et = cr ©v O oo
9] ) 0 = N ot 0o ) 0 - e 0
=} Lol ?2] Ia B oo [l =~} [} - «
[ < o o M [g] ] =] N
[ =] L = 7
cr cr (=7
] <
uipunjy jo S32iInog sasp

panuijuoc)--A3TITIqeTIeae elep pue ‘JuIpuny UOT1L3IS JO Sa2INOS ‘Isn eleQ---7 3[qel

21



uorssTuwo) juawdoranag Ialepm Jurwoly €7
quawadeuey pueq JO neaing 'S} - IUIWUIIA0H Jelapaj Aq paumo spuel 3utdeuey 41
9an3Ino1a8y jo juswixedsq SurtwohM - aanyTudride ZurwohM Jo SaIPpMIS 9l
sagaurduy Jo sdio) Awly ‘S°p - SMOTF I3ATI Jurisedaxoj pue s3dafoxd Toxjuod poory 3urleuey 41
uotjewe ]33y JO neaing ‘S €I
12autduy a3elg SurwodM - Surjunodde pue uwoIeIISTUTWPE SIYSTI I33eM TT
uoTjewe[d3y Jo meaing ‘§'Qy - swaishs drSoroapAy Sururjep pue s3dafoad uorzedraar BuiBeuey I
Kaaang Ted1307039 *§') 03 UGIIBDOTTE 3IIITQ O
fy1Ten)d Teiuswuoxtauy Jo juamiredsq SuiwohM - sarpnis A3rTenb Iajey £
30TIAI9G UOTIBAIISHO) TI0S§ - uoljerado 31d03foxd pue 3urisessaroy moly 9
3DTAI3G I3YleaM TeUOTIIBN - 3UIISEI310] MOTF pue poofg ¢
uvorsstuwor) juawdorasaq IaireM Surtwohm - s3ydafoxd I1931em Jo s3aTpnis AITTIQISEdF ¢
spuail 3urutjap pue 33parmouy JT30ToIpAy Teiausd Jurpraoig 1
v €T i T 00216290
A €T K4 1 0.868290
v | X4 ) 1 07868290
v €T ki 1 00968790
v €T ki 1 00168290
A €T k4 1 06688290
v €T K4 T $L688290
A €T Vi 1 00/88290
v €T 9 k4 1 00988290
v 01 11 It 9T 111 00458290
\4 ot L 48841 Y grzrtr‘e 1 00158290
v o1 61°11 It 6L OT‘IL T 00848290
v 01 119 1 9T 111 005%8290
41V €1 114y %1°9°g VIR Vi (A 00028290
£3171qR = = o0 m =) o] Q = 3 = h o Q. rg o v i 1aqunu
-T1eay | a & 383 | & 3a | s | @ S o R e 5o a5 | So @8 S | wories
o o oY 0 o o ) o oo m N . o D . ot R s H
"R D o ] R o] [ o n 0 o ') o B 00 o o oo
» R ] 0w [a] [ ] e tn B e [ 8 =3
L] R (] 8 Ie] = ©w o el B .4 ©w o o »
o el 0Q = M o 00 o ) P o 0 —
=] e U2 [a] = [ =] o [o% <
' < rt 1] oo o] o = (el
m o =] - =] [
o o a
o <
uTpunj jo sS3J3INog sasfy

panutiuo)--AITITIqe]IeAE e3Eep pue °‘SUIpPUNy UOIILIS JO S3IIINOS ‘asm eie(--"7 IIqel

22



UOTIBIS XIpUT JRUOTIEN 4T

uotTssTuwo) juswdoTsad(q I1931eM JutwohM €7
jusws3euey pueT Jo neaing ‘S'(] - JUSWUIIA0H [eBIIPaj Aq paumo spue] Juildeuey g1

2an3Tnd118y jo juswiiedsq SutwohM - danjTnoride 3JutwolM Jo SaTpPnlg 9]

199utduy 23e15 Butwody - 3uT3UnOdOE pue UOTIEIISTUIWPER SIYSTA Xajem T[

uoTjeWeRID3Y JO neaing ‘SN - swIISAs d>1Zo7oapAy Suruiysp pue sidafoxad uorzedtixr SurSeuey 1|

199utduy 93815 SUTWOAM

A317eNd) [RIUSWUOITAUY Jo uduniedsq ButwohM - saipnis A3rTend aaqep
93TAI3g UOTIBAIISUO) JI0S - uorieirado 3d9foxd pue 3urysesaroy moyg

uorsstTuwo) juswdoyaasq 193eM JuiwohM - s3dafoxd x9jem Jo satpnis LIITIqISEa]
193utl3ug 91815 JuTwoAM - swaisAs d13oToapAy Jurturys(Q

8
L
9
92TAI9G 19U3eIM [eUOTIEN - 3uT]ISEI910F MOTJ puE Poolj G
ki
4
1

spua1} 3uturjop pue 23paymouy d180T01pAy Tersusd Juipraoid

v 8 9 91°‘2 1 09011£90
d‘v 38 9‘g z1 ] 6191¢z1 1 00011€90
v €2 V] 1 00560€90
v 3 Vi z 1 09%60£90
v 38 Vi z 1 0S%60£90
d'v 3 9‘g V] 61°91°2 I 00260£90
v 8 L 9rzI‘1 005S0€90
v 8 41 91zl 1 005€0€90
¥ 8 rARE] 91‘Z1°1 000Z0£90
v 8 719 91Tl 1 00S10€90
v 8 19 9121 1 00S00£90
v 8 A 91°C1 1 00566290
%291
a‘v 8 L 9‘g 1 ] AR A ARt 1 00086290
fariree | o | BeE 9 | 27|82 | 5| &F ) 87 52| &5 ¢g % | uorrens
-TTeay Q= o O > o a = [ B ot 2 =" o O ©w o = ge ©n Q. a.ge uotlels
[ I 00T 0 e 0 m [ e D m = " = e R [nda] N
[aBal N = =] [a el La o (s [e K=} & 0 oo = oo = m o o O
Y [ ) [a} [ [a o 1 [ 0N = o 8 = —
—— 3 W o S (2] O ©n O i nd = [ad w O o W
[o] [adi | [1,°] = M- = t 0Q o oe [l oe o =
=] = 0 [a] =Y |23 =] o - <
1 < [ /e [e] o =} el
o =i L =] %]
[l (34 [=%
o <
uipunjy JO S32Inog sasg

panurluo)--A3T]TqeTIeAE B1Ep pUB ‘JUIpPUNF UOTIIELS JO SIDINOS ‘asn eieQ--'7 3TqeL

23



oTeyyng 3o £31) 8T
ofeyyng jo A31) - Aiddns 1ajem Aprig /27
(5861 2AT103332 ‘padueys sweu Adusly) pieog uotlezI[rqel§ pue juawdolsasQ oTwouodq ButwolM 97
juawa3euey puef Jo neaang "S° S
juswadeue)] pue] JOo neaing ‘ST - IUSWUIIA0Y TeI3Ip3aj Aq paumo spue 3urdeuel 41
31n37no1a8y jo juswiredsq SutwohM - an3[noti8e JutwohM Jo SITPnIg 9l
a3aut3uy I3elg Sutwoly - 3urjunodde pue uoljeljstutwpe sIY3TI I193eM 71
uorjewed3y JO neaing 'S - Sw3isAs o1807cipAy Zuturjop pue s3oaloid wvorzedraat Surdeuey 11
193ut3uy a3e3ls Sutwoiy
A3tTen) Tejuswuoitaug Jo uswizedsq SutwohM - satpnis A3trend aajey
90TAI3§ UOTIIBAIISUO) [Tog - uorierado 30afoxd pue Butisedsiof Moy

uorsstumos) juawdoTaaag 1331em SutwoAM - s3d3foad 13jem Jo saTpnis AIT[IQISeadq
193ut8uy 9jeig Sutwohy - swaysAs 218o7oapAy Suturyaqg
spuaiy} Sututjap pue 3I8patmouy d130ToapAy Ter’dusld Surpraoayg

8
L
9
IITAIIS I3Yyleay [euoriey - SUTISeI3I0J MO[J pue poolf G
j
C
T

v 8 9 FAR 00502€90
d'v 3 9‘g 4! FASR1 0000Z€90
d'v 82 9‘g 1ze I 00S8T€90
a'v g 11's Y 9T ‘112 1 000L1£90

v 92 9 rA 1 000%1€90

v 92 9 rA I 0S6€1€90

v 8 z I 00LE1€90

v Sz 61°L / 61°91°1 00SE1€90

v ST 61°L 6191 00%£1£90

v sz 61 9 ) 61°91 1 000€1E90

v 8 Al V] 91‘21 1 00%11€90

A3T1IqR O ™ oA o o o = 3 = ~n o rg Q. g o - w = = Iaqumu
-T1eay a5 38 & 2 33l s @ s & S a e o5 = % s SR | uortiers
oo T n g n 1] [ L] (s R [ - (RN P IS
"o~ g 0o~ L] [alla) [a] ] [adlal N o [ ] [+ -] 0Q [1: 3 ] o ©
o [ I (2] D o ~ o 1 (S tTn = o g = |l
=) 3 o o 83 ~ 2] =] ©n o et =] lad n o o W
[} [ 2 ] e = [ = T oe [} oQ Lond [o1°] o0 -t
= e U2 2} = [ =l = (=} [ «

[ < ] oQ (2} o = (o}
o o 3 e = 7]
o o e
m <
dutpunj jo s3dinog sasp

panutiuo)--K3T{IqeTeAR elep pue ‘Juipun] UOTIEIS JO S32INOS ‘asn eje(--°7 I[qe]

24



auuaiay) Fo A31) - Burjunodde A7ddns isjem ¢
juawiredsq ysTj pue awey SUTWOAM - SI32IN0SSI IITIPTIM d1enfeay [
uoTlels Yiew-youaq dtB0T0IphH (Qf
eysexqay Jo 931el1S§ - UOTIEIYSTUTWPE SIYSTIA 1331eM 6
Juowaleuely pueT Jo nealing ‘S°() - IUSWUIIA0Y TeIap3ajJ Aq paumo spuel 3urdeuel g
21n3Tno118y jo juswixedsq SutwodM - 3In3TndTi8e SuTwoly Jjo sSaIpniS 9
sxasurduyg Jo sdio) Awiy 'S - SMO[J IaaTx Surjsedairoy pue s333foxad Toijuod pooTF ButSeuey #1
uorjewe[day jJo meaing °S'n €1
Iaaut8uy 21e1S SutwolM - Surjunoodde pue uUoIIBIISTUTWPE SIY3TA Iajem 71
uoTjewe[day JO neaing "G} - swaisAs dTB07o0ipAy Buturyop pue sidaload worjzelrixr SurSeuey 1|
Kaaing TedT3070395 -g'Q) 03 UOTIIedO[Ie 333IT] QI
133ut8uy 9115 JuTwodM g .
A1TTen)) TeiusuwuoxTauy Jo juswiiedaq SutwodM - sarpnis A3rrenb isiem ¢
901A13g uoTeAIasuo) Jrog - uorieisdo 3129foad pue Zurisedaioy mold 9
9DTAI3G IayleaM TJeuolleN - SuIISedalo} Mo[J pue poolj ¢
uotsstumo) juswdorass( 1a3em SutwohM - s3daload 1sjem jo sa1pnis AITTIqIsed] 4
1a9ut8uyg 23e3lS SuTwoAM - SwalsAs d>T8oToapAy Burutryaq
spuail Suturjap pue 28paTmouy d1307oapAy Teisuald Burpraoag T
a‘v 8 L 9‘¢ ze‘el Y €911 I | 000SZ990
1€‘o¢
a‘v 0t o€ AN AR ‘9rfer‘l I | 008£Z990
v 8 41 (481 00622990
v 8 [t (48 L 00472990
a‘L'v 01 9‘¢ 6221 Y 629121 I | 0000990
a‘v €1 Y1 AR A" grzrIn‘l 00S22%90
v 01 9 I 000%6€90
v 8 4 I 00€9.£90
v 8 6191 2 1 0£6%2£90
a‘v 8 9‘¢ Y z1 000€Z€90
£1111q0 o o o o ] o = 3 = o o rg Q. ro ot n == dsqunu
~T1TeAY as 39S a = 3 a o b S o S 4 % 3 » & 2o e o uotielg
o m g M [ ] m m LA L] o~ ~ . o= e [alla o
Ix st s oMo o [allind o] 4 [ndlls] n o ®© M g0 3 go ® © o ©
Y [ ~ [ ~ =] [ +n [~ [ 8 = s
-3 ER Qo 8 e} =0 »n O eiad =] o ©n o o
] S | R = 5 & a ¢ ] o o ®. &-
! <t o 0o n o =] n
[¢] wnv 3 ﬂv W. 7
o <
uTpunjy jo sadInog sasq

panuIljuo)--A31]1qeIIeae elep pue ‘Julpunj UOTIIE]S JO S3JINOS ‘asn eje(d--°g I1qel

25



auuakay) jo A31) - Zurjunoode Ajddns aajzeMm ¢
juawiaedag ysij pue aweg ZuTwolW - SIDINOSIX IFJTIPTIM Ijenyeay I¢
BYSBIQIN JO 93BIS - UOTIBIISTUTWPER SIYSTI IajeM 6T
UOT3EB3S X2pul TRUOTIIEN &
jaomiau Jurjunodde A3rTenb-weails [euorieN g1
9an3Tno1a8y jo juawixedsq Sutwohy - 2anjTnorade JutwolM Jo SITpMIS 9I
sxgautduyg jo sdxop Away -S°f - sMOTF IaAaIXx Burisedaioj pue s3d3foad foxjuod pooly Juileuey 4HI
199utduy 23e31S SutwohAM - 3urjunoodde pue uorIeIISTUIWPE SIY3TI I33eM 71
uoTjeWETD3Y JO neaang ‘g - SwIisAs d>I8o7oapAy Bururysp pue s3dafoxad worjedraar Furleuey 1
I93ut3uy 93e3g Butwoly g
£31Te0) TeRIlUSUWUOITAUY jo juawiiedag BurwoAy - saIpnis AjrTenb iojem
9DTAII§ UOTIEBAIISUO) [T0g - uoriexado 309(oxd pue Buiisedsaioy mord 9
9DTAI3G I3Y3jeaM [euoljleN - 3ur3lsedaioj MO[J pue pooli G
uotsstuwoy juswdo(aaaq I193eM Butwoly - sidaload Isjem Jo sarpmis £3T[IqIseaj &
x99utduyg 293e31S FutwohyM - swaisAs d>13070apAy 3urturyag T
spuaxy 3utuiyop pue a8pafmouy d13070IpAy TeIduad Juipraoad I
1€°62°91
a‘v 8 81 L 62T 119 i ‘erirra I 000Z%990
a‘v 8 L 62°C1 119 Y TARARRE I 0006£990
v 8 €21 0608£990
A/ 8 4 I 0G.L€990
a‘v 8 L 6221119 62T1 111 1 | 0005£990
v 8 L Tt 009%€990
d‘v 8 9‘S z1 41 T | 00%2€990
YAL TAK)
d‘1‘v 8 L y19‘s | ze‘6T TI 1L ‘it 0000£990
v 8 79 [Aas 1 00682990
£3171qR = O oo o o o = B = rh o rd a g o, = v = Jaqumu
-1Teay as 38 & 5 3 a = @ S & S e %o -~ = 0o @A Y uo13lelg
o m oe'a e ™ 4] 1] H- 0 m R e (=] W " "8
Ialla] "R oR kel IalBal [a] [ [ngiial n o & n 0 B 0 o O o O
[ O R D (2] o o 2] o I [ o n B H- [ 8 = =B
Ll =] B O O 8~ (2] [af*=] “n O =oer = cr ©w o o W
o ol oQ = H 2 “r 0o [ oo [l 0 0Q
=] = ad =] [ s =] o ol <
I < ] oo n [ = 0
m o 3 [ =] 7]
cr “r a
m <
uipunj Jo S$32IN0G sas()

panuIjuoc)--A3ITIqE]IRAR EB3lEp puE ‘JUIpPUNF UOIIEIS JO Sa2INOS ‘3Isn eie(--°7 3a[qel

26



quawijaedag ystg pue auwes JUTWOAM - SI2INOS3X IJITPIIM d3enfeay I€
e)YSe1qaN JO 231e31§ - UOTIeIISTUTWPE SIYSTI Xajem 67
(6861 9413129339 ‘padueyd dweu Aously) pieog uoTIezZI[TqEIS pue quawdoaa3( JdTwouody JulwohAM 9z
quawaleuel pue] jo neaing ‘§' G2
quowaBeuel| pue Jo neaang 'S} - IUSWUIIA0Y TeIapag Aq paumo spue] 3urBeuel 61
9an1no1x8y yo juawixedag ButwohM - 3an3[notide ZurwohM Jo SITPMS 91
199ut8uy 21e31S SutwohM - BurqUNOIIE pue UOTILIYSTUTWPE SIY3TIX I9jeM T
uoTjewed9y JO neaang ‘S - swalsAs d18o7oipAy 3urUTISPp pue s129foxd votqe8taxt Sutdeuey 11
x9aut8uy a3je3g JulwolM g
A311end 1eiuswUOATAUY JOo jusuriedsq Butwohm - sarpnis L3rTenb xoqem £
33TAIIS UOTIEAI3SUO) [T10S - uoriexado 3d3foxad pue Burysedazoy moll 9
92TAX3S I3Y3ledM TJeuoIjleN - 3urlsedaxoy MmolJ pue poolj G
uorssTuwos) uawdoTdad(q I133eM SutwohM - s3d9foad x33em jo saTpnis AJTTqISesg 4
x99ut8uy 93e1g ButwohM - swalsAs d>13oToapAy Burturjsqg ¢
spuaxl Sututrjop pue a3paymouy JI80JoapAy Texauad Juipraoxg I
v 9z ’ T 1 016.%990
v 97 4 1 006.%990
vV 9¢ 4 L 068L%7990
v 9¢ Z L 018.%990
v 9¢ 9 Z L 008.4%990
v 8 A L 00S.%990
1€°62°91
a‘L'v 8 6T TL LI Vi ‘zreita 00897990
189
a‘y 8 9‘s TI11 Vi .25;% 1 00997990
v Y4 61°L 6C 6C°61°9L°T 00S£%990
v 174 61 . 6191 1 0597%990
£31711q8 "o o o g o o 3 = T g ® a g o w = Taqunu
-1Teay as 38 & > sl | & @ S & Sa ® o Ly =0 R G | worieas
o o 0T 0 g M [+ o e D n [T (o [T ) Pa) [~3*S
A la] DN e Al " o ds] n o ® 0o 8 09 ® o IS
[ [ ] =] [ ] o 1 [ N [= IS [) g = =3
—-s 8 0 o 8 0 R} ©w o e =} o w o o W
) =) o9 =3 = et 09 5 o - 09 09
=} Lotz [l =28 [ = = o =3 <
[ < <] [ e} It =} n
m o 3 Sl =] w
(nd (94 [~%
) <
uipunj JOo SIdIno§ sasf

ponuIquo)--A3ITIQE[IEAE E31ep pue ‘Jurpuny uoIlels JO S22In0S ‘asn ele(--°"7 3qel

27



Juswizeds YsT4 pue swe) SUTWOAM - SIJIN0S3I IFTTP[IA 3enTeay [§
BYSBIQIN JO 31e1S - UOTJeIISTuTwpe sIy3Ta I93eM 6T
(G861 2AT109332 ‘padueyd sweu Adusdy) pieog UOTIRZI[Iqels pue juswdo[sad( dTwouody BurwoiM 9g
8an317ndTady jo jusawiaedsq 3utwohy - 3inynorade ButwohM jo saTpmis 91
s1aautduy jo sdio) Awiy °§°Ql - SMOTF 13411 3ur3Ised3103 pue s3d3foxd Toxjuod pooyy SurSeuey 47
139uT8ug 93e3S 3uTwohW - 3uUTIUnODOE pue uoTI}eAISTUTWPE SIYSTI1 193BM  TI
uoTjRWETIIY JO ne3aing "S°'(] - SwWIISAs dIBoToapAy Burturyep pue s3d39foad uorjzedrtaar SutSeuey 11
193ut8uy 93815 SuTwolM g
£317en) Tejuswuoitauy jo uswiredsq ButwohM - SaTpnis Ajrrendb iadiem
30TAI3G UOT3IRAIISUO) [T0§ - uoTrlexaado 133foad pue Burysesazoy mory 9
93TAI3G 19YylesyM [euolleyN - SUTISEI3I0F MOTJ pue poolqd &
uotssTuwo) juswdoyaasq 1931em SuTwohM - s3do9foxd 193em Jo satpnis AIT[TIqISEd] 4
199utduy 93e35 ZutwohM - swalsAs d18o70aphy SutuiFeq g
spuaxl 3utuiyadp pue IZpaymouy d13070xpAy Teasuad Surpracig I
da‘v 8 9°g (TAKA Y 62zl I 00019990
v 8 71 i 91‘T1 I 08565990
1€£62
d‘v 8 9°g 6c‘t1 Y ‘or‘zi‘l 00565990
1€62°91
a‘v 8 62CL 11 Vi ‘zriira 000£5990
67 6291
a‘v 8 L y1 ‘yrizif1tto Y ‘Trittt 00095990
1€°62°91
av 8 L 62°C1°11°9 ARG 00825990
6291
d‘'v 8 L A 6T91CzI 1L Y ‘zrirra 00075990
a‘v 8 9‘g 62°C1 62°CL°1 0006%990
v 9¢ Z 1 0T6.L%990
fi111qR o o o o) I =) o 3 = i o o o ry o = 9 = oqumu
-TTeay as 382 = 3 & = @ S = Sa % 3 -y =0 @A SR uorje3s
o o o m g M m 1] = M [ B (Al e 3 [ [nglia] [ 3 ol
ol - - T I - B - g7 2 e 5B TE | §- 22 23
[l 3 o = [=] S - 0 [a =} ©nw O T =] (a4 ©“w o =2
3 o o s = 55 o E o o T 0 =
1 < [ 0Q = 0 o =] [g]
1 ww =] ..1.4 W. 7]
) <
utpuny Jo S32In0§ sasq)

penurjuo)--A1TTIqeITEAR BlEp pue ‘3UTpUn] UOIJEIS JO S20IN0S ‘asn eled--"7 I[qel

28



30edwo) IJATY OpEIOTO) SUIIBRIISTUIWDY €€

quawijaedsq ys1j pue Swey 3UIWOAM - SIDINOSIT IIJTTPTIM d3enyea] [€

BYSeIqaN JO 931831S - UOTIeXISTUTWPE SIYSTX I33eM 67

juswadeuel pue ] JO neaing °§°[] - JUIWUIIA0YH [eIIpIJ Aq poumo spuey Jurdeuey ¢l

2an31[ndTa8y 3o juswiiedsq Burtwody - aIn3Tnoti8e JurwofM Jo s3ITpnig 91

sxaaut8uy jo sdio) Away -g'( - sSMoiJ I9aTI Surised’roy pue s3d3foxd [oxjuoo poory SurBeuey HI

199utduy 93e3s Burwohy - SuUTUNODJIE pue uolIeIISTUTWPE SIYSTI Iajem gl

uoTIjeweIdY JO neaing S} - SwIIsAs d13o1oapAy Jururiop pue s3d33load worze8taat SurBeuey 11
133utduy 93835 SuTwohM
A317end) Tejusuwuoirauy jo juawiiedsag SurtwodM - saTpnys L£3T11end Iajem
93TAIIS UOTIRAIISUO) IO - uworieaado 3129foad pue Jurysesaroy mofjg

uotTsstuwo) juawdoraaaq Ia3eM SutwohM - s3oafoxd 1azem jo satpnys AIT{IqISEa]
139utduyg I1e1s Jutwosy - swalsdAs or8oyoapdAy Sururysqg

8
L
9
9314135 13Y3eaM [eUOIlEN - SUTISED9I0J MOTJ puB POOT] &
Vi
4
I

spuaxy Suturzop pue a8paymouy d1807oipLly Texauad Surpraocag mw
d‘L‘v 8 L 9‘g 61°91°¢ 1 00588160
62 6291
a‘1'v 8 L vl 2 E 400 8 - ¥ ‘erirnt 00S%£990
v g - 1 I D - T 62°C1 62°91°C1‘1 00S££990
d‘v 8 6221 6T°91‘C1‘t 00S2.990
v 8 41 91‘z1‘1 0001.990
1£°62°91
d1'v 8 62CLTT # A RE A 00502990
'/ 8 z1 T1°1 06259990
v 8 4! 91°Z1 1 00%%9990
v 8 6221 ) 6291211 00029990
v 8 62zl ) 6291211 68519990
A1T11Iqe O o 0 o wm | o = ) i o o o ry o = w o I 43qumu
-T1EAY as 38 & = °sa | & * S & S A ® o * & Z % s S | UOTIEIS
m e oo ) o 0 m m = o m N . = [Py -+ "
(a1 N Mo g ] [aBA] ~ 1Y (allla} n o ® M [ I =] 0Q = m o o 0
Y 0 ot o " (S a3 o 1 D e [ade] =0 [ 8 = -
Ll =] 8 0 = o g5 = 2] [a =] » O e et =] (ud ©n O (=2 Y]
le] (g0 } 0Q =2 [t =] r 0Q ] oQ Lol 0Q 0Q M
= Lt o2 [a] =2 [ 32N =] o ("N «
1 < o 0Q = le] o =} (g}
o o =] - = 7
(o (4 (=%
m «
uipuny Jo s$3J2Inog EEEN]

panuIiuo)--A3T{TqeTIEAE E}Ep pUER ‘JUTIpUNI UOTILIS JO S22IN0S ‘asn eje(-~"g I[qe]




1oedwo) I9ATY opeiolo) 3urleIISTUTIWPY €€
uoissTumwo) juawdolaasa I91eM SutwolM €7
jquowadeuel pue] Jjo neaing ‘G - JIUSWUIIA0H TeIapaj Aq paumo spue] Juideuey i
a1n3Tno1a8y jo juswixedsg Butwohm - aan3[no1ide ZulwolM Jo SITPMA§ 9l
uoiljewe[d3y Jo neaang "S €I
x99ut8uy a3jels JurtwoAM - Zurjunodde pue uvorjeIISTUTWPE SIYSTI I9lem 71
uoljewe[d9y JO neaing °‘S'n - SwaisAs o18oy70apAy Surturjep pue s31daloid uorledraar SuiSeuely T[]
AsAaIng Te21307099 *g'Ql 03 UOTIIEBIOTIE 3231Iq Of
199utduy 93815 SurtwohM §
A3tTend) 1ejuswuoxIaug jo Juauwiredag 3urwohy - sarpnis A3r1endb xajem
92TAI9S uoTleaIasuo) [Io§ - uotieiado 3d0afoad pue Zurisedsaroy morg 9
9JTAIIG I9y3jeaM T[euolley - SurlsedaIo MOTJ pue pooll G
uoisstumo) juawdoiasag I93eM JuTwohM - si109foad Io93em Jo saIpnis AII[IqIsesai 4
J99utduy 93e1g SurtwodM - swaisAs d13oy70apAy Sururiyag 7
spuaxl Sururiap pue a3paymouy di3o7oiapAy [eiauald Jurpraoag |
v 8 L 91‘¢ 1 00621260
a‘v €1 6111 I ZIITY9 6T°9T 2T T 00211260
v o1 4! €€ 9121 1 00601260
d‘v 8 61 9 61°91°C T | 00%60260
A €T 4 Y A T 00%80260
v €2 4t Y 9121 I 06%50260
d‘L'v 8 61 S 619121 00050260
v 8 4! 6191 CI T 000€0Z60
v o1 9 €€ 61‘C I 00596160
v €T [t ki [4t I 00€T6160
4 €T (AR Y 41 T 00006160
v €T ki (4t T 06568160
v €¢ A ki [4s 1 S6%68160
£3111qE o 'Y o 2 o o 2 3 = - I a g o w = o faqunu
-1teay oo 325 a > 3 a 2 % 5 & S & ® o L 2 oA i uoriels
o0 0T 0 o M m o H. D o . e 3 e [aglin] Ia gl
sl [a B A el IaBBAl = I cr n o ~ M [+ B=] o - o 0 o ©
Y ] = oo [} [o 2 | R - N [=3N [ E -0
[l =] ER o 2+~ e} k-] wn O R ot =4 t wn o o
o o L] = HE ot a0 ) o e 0 0
=1 M- O = 8 o® W o =1 o e <
1 < w e o] 0 =] [g]
o o 3 [ =] 7
o o a
o <
uIpunjy Jo s22Inog sasq

panutiluo)--AITTIqeIIeA® BlEp pue ‘JuIpuny UOTIIELIS JO S92INOS ‘9sn ele(--'g IIqe]

30



x99ut8uy 33e3lg yey Gg
199utduy 9381§ Yein - uolleaisTuiwpe sIYITx aajey H¢
10edwo) 19ATY opeioTo) SUTILAISTUTWPY €€
juowjxedaq UYsT4 pue owe) JuTwohy - S$3J2IN0Sa1 IFTIPTIs a3lenfeay [
Juswadeuel pue] Jo neaing "S°[] - JUSWUIIA09H [exapaj Aq paumo spuey Suileuel §I
jiomiau Juijunodde AjIfenb-weaxls feuoriey QT
2an3notady jo juswiiedsq SutwodM - 3an3[noride ButwolM Jo saTpmIg 9t
uotjewe[d3ay Jo neaing 'S} €1
139ut8uy 3jels JuiwolM - 3urjunodde pue uoIjeijsTuTwpe sSIYSTI IajeM [
uoTjeWRTD3Y JO neaing °g'[ - swaisAs d13o1oapAy Suturyep pue s3daload uworieStaxr SutSeuel T[|
Aaaing Ted1807099 °"S°[] 03 UOTIBDO[T[E AD31TIq O
x99urduy 91e315 Jutwoly g
£317en) TeIUsWUOITAUY Jo Juswiiedaq ButwohM - saipnis A3rrendb zojem ¢/
93TAI3§ UOT3IBAXISUO) TT0§ ~ uorjexaado 309foxd pue Furysedazoy moly 9
90TAI3S A3YyjeaM [ruolleN - 3UTISBOII0J MOTJ pue poolji G
uorsstumo) juawdoyaaaq 193eM 3uTwohM - s3doafoxad 123em Jo satpnis AITTIQISEI] %
139utduyg 91e38 JuTwodsM - swaIsAs o18oyvoapAy Buturyag ¢
spua1y 8uturyap pue 3Fpaymouy dI1ZofoapAy Teiduad Suipraoxg |
a1y ot S €€ 1 00L%2260
d‘v 01 9‘g J €€ 1€ I 000€2260
v 8 Z11t ki LIA I 0000260
a‘v 3 9°g weZ T 00581260
v 11 w€ 1 006L1760
a‘1'v 01 6T°QT TT L 9‘G 14 €€ YEBTT T 00041260
[£%
a‘'yv €1 6LTL L It NN RFAR 1 0S091260
€61
a‘'v €1 61°TT L s 481 ‘grgrzr 0SSSTZ60
v 8 s A 619121 T 00SE1T60
A3171qe o o o0 o ol o 2] 3 x - T o o Qg o & v = Jdoqunu
-T1eAY Ly 38 a W s a = & S = S a %S ® 5 Zos o e o uorleag
n o o0 'g M o0 M ) ) = oo s O - B o R N
o ~ 0o he] [ Ba] ~ » [adlla] n o » 0 [ =] o0 o o o 0o
'Y 0 o~ " [ ~ (o3 } [ [age] =k [-X] = -
- 8 0 = [=] 8 (2] [alt=} wn O e = (g4 wn o o N
o (a0} o =2 [t =1 o o oo L [+°] 00 =
=] e U2 [a] =] [ =] =] L «
] < o) oe (] o = (2}
0w 3 - =} @
o+ + [
o L
uIpunjy Jo SadInog sasq

panuijuo)--AIT{TIqR[IEAR BJEp pUE ‘3UIpuUny uUOI3e]}S JO S3dIN0S ‘asn eled--°g I[qe]

31



fjuno)y ejur /€
Ajuno) ejutrp - 323foxd yoxjuod pooljy 9¢
A3aang Te21807039 °"g-°[} 03 UOTIIEIOTE IIIATY (O
33TAIIG UOTIBAIISUO) [TOS - uorjeaado 323foad pue Jurisedaroy Moyl 9
33TAIIG I13Y3EaH TeuoIley - SUTIISEI3I0J MOTF PuUB POOTJ G
spuail 3uruijap pue IZpaTmouy 2I8070apAy Teasuad Buipraoxrg T

d‘v LE 9¢ I 00691001
[
a‘v [0} 9¢g 00562260
£1171qR =] o0 o o v ko o = 3 Ph T o v Q. g o = ©» o] Jaqumnu
TN ° o -] ) ) o ) o% o« oo o =) < < < o
-1Teay - c 0 a > o Q. = ] 8 o "o ® o ) 09 w A a. 00 uorjely
o 0 00T 0 oo O o o = (1 s} . =] e [agln] P
"R O R -] N R " © &R N o ® 0 o B o0 = o o c o
[ [ ] [} o o [a] (=3 | o = 0 [~ [ g = -
- 8 o o 8 = [g) 2 Y~} ®w O Moot = [ad » O o o
o (o] [ - e t oo © [ = oQ 0o
=] e D [a] =K [ =] o [ <
1 <t ] o0 (o] [ = (g}
o o El - =3 @
o o a
L] <
uipuny jo s32anog Sasfy

panuriuo)--A3TTIqe]1eAE eBlEp puUE ‘JUIpuny UOTIIE]S JO S32INOS ‘3ISN eIe(--"7 I[qeL

32



REFERENCES CITED

Benson, M. A., and Carter, R. W., 1973, A national study of the streamflow
data-collection program: U.S. Geological Survey Water-Supply Paper 2028,
44 p.

Druse, S. A., Schuetz, J. R., and Rucker, S. J., IV, 1984, Water Resources
Data for Wyoming, water year 1983: U.S. Geological Survey Water-Data
Paper WY-83-1, 508 p.

Engel, G. B., Wahl, K. L., and Boohar, J. A., 1984, Cost-effectiveness of the
stream-gaging program in Nebraska: U.S. Geological Survey Water-Resour-
ces Investigations Report 84-4098, 77 p.

Fontaine, R. A., Moss, M. E., Smath, J. A., and Thomas, W. 0., Jr., 1984,
Cost-effectiveness of the stream-gaging program in Maine: U.S. Geologi-
cal Survey Water-Supply Paper 2244, 39 p.

Green, S. L., 1983, Water-resources investigations of the U.S. Geological
Survey in Wyoming, fiscal year 1983: TU.S. Geological Survey Open-File
Report 83-770, 120 p.

U.S. Geological Survey, 1984, National water summary 1983 - Hydrologic events
and issues: U.S. Geological Survey Water-Supply Paper 2250, 243 p.

Wahl, K. L., 1970, A proposed streamflow data program for Wyoming: U.S.
Geological Survey Open-File Report, 44 p.

33



